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* The pealizetion of the grest program of capital constructich appreved ialip A
tha postwer Stalin Five-Year Plan is inseparably linked with the echisvement ..
of & vast amount of excavation wark culculated in millions of cubic meters. .
Excavation in construstion, due to its scope and costs, occupies an important .
position in the whele complex of construction wark. ST O

L LR In erder to build the workshop of & msching=building plent, it is neces=
.t SRSy sary to move 2.5 to 2.6 cu m of sarth for every sutic meter of construction
O TR volune., In ths comstruction of dwellings, the ccrresponding volume of expavatioa
S and greding s reduced to 0.4-0.5 cu m. In other words, the volume of excavation
werk comprises from 50 to 250 percent of the comstruction volume of the building

srected.

Even more impartant is excavation and grading in construction of railroads, .
artonobils roads, aad in hydraulic engineering constructions.

and Excayation Hopl

Excavating machines appeared carlier than other construction machines.
In Rusaia; in the middle of the 1Bth Century, foundatlon-digging machines were
used, In 1909 a Bukhteyev machine, called a shoal-brosker, was warking en the
Dmeper to clear the sandbenke. ‘

Russia was the firat country in Europe to start warking with axcavators. - : :
Four excavetare mere ecplayed in the somstouction of the Mkolayev railroed in SN \
1845-1851. At the close of the 19th Century, 15 excavatars were in tuse on L .
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: . railvay coostruotisn Works “In 1901, the Putilov plant bagan making eingle~shovel ... wuisn e
excevator~ mounded on railway trucks, with a dipper capacity of 1.0 and 2.3 cum, S
and also built a group of excavatars with a cheln of buckets for uwe on the East

Amur railway.

At the time of World War I, 1913-1915, there were about 200 excavators in
Russia, which permitted a somewhat successful solution of the problem of wartime
railvay eomstruction. . . ’ :

Exeavatars were used from 1917 to 1922 in railway construction work, in
c-onginsering construction exd, toa large degree, cortributed to the
successful coapletion of the Volkhov hydroclectric station (1923-1926)«

In the construction of the Dneper hydroelectric station, excavatars con-
stitvted the chief equipment for moving earth, rock, and quarry stomes. The ex-
tsut of meohsnization of excavaticn in tris construction was trought up to 85

perount.

During the First Five-Year Flan, simltaneously with the entrmous under=
taking of indusirial construetion, the main Line of the Turkestan=Siberian Rail-
way, the Caral imweni Moskve, and a series of other huge sonstruction projects
‘nere complsted.

Baintaining @ fleet of excevators could nob satisfy the needs of new con~
struction. It was necessary to improve the mamfacture of excavatars Uhemselves.
The first plent which began tuilding excavators was the Kovrov plent which in
1931 coustructed single~shovel excavators mounted on railwey trucks, with.a ., :
dipper cepacity of 1.9 to 2.3 cu m« In 1934, this plent began to turn out fulle e
swing caterpillar excavators with 1l.5-cu m dippers (PFG~1.5) and, in the last.
year before the war, it turped out a large runber of Diesel uxcavators with Oeb= .
ou 1 dippers (1E=0.5). S R AR A e

At the sums time, ths sonstruction of excavators was sterted in a number of
other plants (Votkinsk, Kostroms, Kungur, loscow, Molotov, UZTYM, Barrikady, - -
Duitrovsk, and Kiev). By 1932, 15 single-shovel excavators and 93 ‘excevators ’
with contimious bucists had elresdy besn built. : B I g L

The "Strometroyoushina® Trust was the chief anterprise producing madium='
and low-pomer excavatars under the SNK USSR docree of 17 May 1933 and the NKTP
Oradr No S03 of 25 Decenber 1933. To it was entrusted the tesk of reccrverting
ite plants for the production of domcetic machines. : - T E e

In order to concent.ate the hitherto mcattsred fleet of sxcavators and in-i.
arder to sscure coordination in their use, in 193, under the order of ths SNE
USSR, en All-Unicon excavator trust, the "Sqyuzekskavatsiya,® with a network of

exoavator statious, was incorparated in the NKTP and was placed under
direct jurisdiction of the Glavstrgrprows.” To cerry out oaplitsl ropairs, a - ..
periss of plants wes transferrod to the trust. Similar trusts were created in i
the MFS, NXVD, and RKZ.

N fncmmmtwnlbxvnafﬂhé&hm%mmuohtlwuoﬁobf
basio construction wark of MEKZ mechanization, “and‘extensive plan for turning.
out exoavators was contemplated.

. Prom 1933 to 1936 the Stromstroynashinma plamts turned out 144 type-WiP
single~ghovel steam excavators with a capesity of 1.5 cu m, 72 WP single~shovel
stean excavators with a dipper capacity of 0075 ou m, 96 Tyre l-L-IV aingle~
shovel cxoavators witha capacity of 0.35 cu m (oquipped with tractor engines),
and 167 ¥=<L trench excavetors (trenchingplows). .

RESTRICTED

“Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200243-1




- RestRgED 2

vei, - There was a.8imultaneous developrent in the desiga of Soviet excavators.
In 1921, in leningred, an excivatareconstruc tion” group was orcandred - the. i i
Sedentific Research Institute for achine Cozetruction (based on the experlence
of the Kirov plant) but independent, in the fuiure, of:the techoical planning
office of excevator constructlon (VIKE). The nomenclatime for excavators to be
produced in the USSR was worked out in 1932.

The All-Union Technical Office of Excavetor Construction designed (for
production in the Dsitrovelk plant and the "Red Excevatar® Plamt) some models of
the M1 trench excavators with contimous buckets (35-1iter bucket, depth of ex=
savation about 2.25 meters), the !KP (60-liter bucket, excavation derth 4,0-6
meters), and the [K-IV (8-14iter bucket, excavation depth up to 1.2 meters)e

“These excavators had internal=combustion angines and Wwere mainly intended for
digging trenches in communal congtruotion. . : .

During the years of the Pive~Year Plans up to 1941 several thousand single-
shovel and continpusebuckat excavators more built. During this period single~-
shovel exeavators with dipper capacities of 0.35, 0.5, 0,755 1.1, 1.5 1.9=2.2,
and 3 cu m and continuous bucket excavators for trench depths of 1.2, 2.2y 3.5,
and 6 moters were produced. Ladder~type excavators far brickyard pite were also
turned oute -

The flaet of excavators complsted at the beginning of World Var II played S
g very impartant part ‘in winning the war. The pert they played includsd the -
sonstrustion of railways in the rear and at the front, work in the exparaion of
ferrometallurgical ortarprises, oxtensive work im building liquid fyel hases,
and in enlarging the coal-tar produsts enterprises in the Cast. At construction,
sites, the excavators substituted as cranes in the structural assembly of new . ..
warkshope, - In this work our dopestie 1K-0.5 excavatora displayed egpecially ‘Ui .
high qualities. S ey D R
: i The war had not yst ended vhen the gwift tronaference of excavators from
" e the Urals and the eastern rayons o the 1iberated Domets basin btegan. The -: .
: s ‘ specialized trusts were concentrating. ebout 40 percent of the existing. fleet
here. The process of clearing the territories of obstructions was bogun &pd:
restaration verk for the future wes startod... D T L RN S AL

1n tearing down ruined bulldings the excavatarp are used as cranss and 88’ .

loading machires. An {nteresting peculiarity of the work of this period is the:

* rejection, in general, of loeding by shovels. ' In order 20t to waste time ia.
shanging the boom, the majority of Hbe machinists changed from crane work to
loading by dragline. Experience and the. desire to overcome atfficulties and to

) loge no time, chowed the posaibility of tesring away obsticles by dragline ex—
Ny eavetors, although this =us in gomtradiction to established practice which Sl
¢ i sccapted only shovels for such werke : S ) AR

‘ : SR From 1946 on, excavatora wers constartly switched to structural assenbly g
o A !grk fur restoration and mev construction and for the excavation conmsoted with ..t

?ho wartime work of excavatars proved a great aid to ths country's fusl..
supply. Ouatput of open-pit coel nining incressed 300 percents’ R ARG
. Drring 3 ysars of tho Stali Five-Yosr Plan, great success was achleved
both 4n the fisld of s¥oavatisn construction and ia tho technigue of axcavetor '

operation. .

The war prevonted the fuil exscution of the‘ plin‘fa- excavat x tuilding.
¥hils the outprt ratlo of the various projected types of machines was waintsinsd,
the total production did not come up to astablished gosls. Ee EEE
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The excevetor builders of tie Sovist Cniom, during the tronsition: t0, peace T, i
tima conmstructior, began areation of pew contenporary types of machinery slowly. . T
4 sresult of the stremuous work of Jeeding designers 4n the exeavetur-building
SR . sndustry, including the collsaguss of Rebrov, tre chief Satkovak designer, and
C excavebor experts of the Tral Washine Flant, such &3 Merenkov, Arvan and others,
: in the poetwer period, end through mastery of machine construction, Dew exca=
votora wore created which surpass in efficisncy the best models of foreign make.
The postwar models of excavetors with dipper capacitles of 0.25, 0.5y 1.0, and
% on @ apd two models of coptimous-bucket excavators Are comnletsly modern

nodsls of Union excavator construction.

; - Bhs state of excavetor construction at the presert time is spperent from
e L the fallowing datas Madel 0.25/5, single-shovel, pelf-propelled truck, 0,25 ou ™
o R digper capacity is ‘being turned out stesdily. Model D~0.25 single-ghovel,
: s caterpiller, 0,25 cum capacity, tost nodels have been nads. Model D-107,
aingle=shovel, caterpillan, Degel, 0.5 cun capacity, and Model DPE, singlo~
shovel, electris, 0.75 cu m capacily, ere boing turned oub steadily. Mode
DG-1/15, alngls-shovel, caterpiller, 1.0 cu m capacity, an axparimental series
48 boing prepared. Bodel-E=3, single-shovel, esterpillar, 3.0 cum capacity,
Model MK=1-M, trench depth 3.5 mstors, 45 11ter capacity, and Model EN-18,
contimous bucket, quarTy type, 18 liter capacity, ave in steady menufscture.

‘ The wr.% foatures of excavalcees of the postuar pericd are: lnorease
o in spoeific power [8:-3/s cutting porer, conversion to automatic operation (-
: ST _ graulic operation), imorease 1n tho spoeds of workirg csbles and in rotation
© I : spesds, decrease in weight, and increase in the mmber of werlking cycleso v
B g B Study of the designs and test dsta permit statement at the present time thot
- : - tha D=107 (ddpper 0.5 cu m), D0G-1/15 (dipper 3.0 cu m), and the B=3 (dipper 3. én
' i : m) excavators raik foxomest. among the intornational classe L e s

T : In practice abroad, excavator construction is distinguished by a varisty of
degigns, types, ard sigos. In planning ow® exoavators, ‘a minimu was established ..
for waristions in stapiard dimensions, 8 minimum, MOTEOVeTs which permits solutions:
of all prodlams arising in the field of the mining &nd conatruetion industries.
A minima of standerd dimensions and standardization of equipmsnt permits almpll= . .
fioation in the crganiration of machine constructiom, wtilization of all the il
advanivages of assectle line produciion, and fazility of supplying stock partse
- .Comtruction excevatars (0.25; 0,5 and 1.0 o n) are supplied with universal
y s squipment (straight shovel, drsgline, apd creve, and s amsll models, an extra .
] o nm«hml,plamandhoppr). m“twswithao.zs-ando.s-cuumckﬂ.,
b T . sty 19 addttion, be squipped net only with a catorpillar truck pat with a gelfs @i liino
prqouodwk, permitting them tc move withamedofn-zomporhm. They . ‘ ;
 pust work also as aspemble cranss supplied with extra boon. extensions to obtsin .. v T o
the grestest possible box langth. ) e AT TR
“ Exocavators are of ssrvice not only. in lexge querries but, also in tydraulic .
ongipeering corstruotion and in excavation work of immerde BCOPS's o
The development of terial produstion end the mecessity of re- v
moutofqmrryproducu requi.ronrecrganiutionofuuip-pitwo- ANy
duwoticn techidqus. The cost of handling the overload 18 peduced by piling it on ‘ L g .
<n avea slready mined without o ald of lorgtiwise of latersl transpectation. o i B
smtahmhetmz-mycnlwmmhmdf&tmwpmmmr'
topnitmidu on the bank with & greater radins of actior and a greater
1ifting helght. It 1s pad'bhtoarrungesuch shovels ot of the stahdard ox~
cavators with 2= and 3-cu m buckets Yy merely ckanging the length of the working
boom and reduciog the bucket capacity aceordingly.
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Tuncel Expavatosp

The development in unddrground emt.mctioh work req;u.res the produstion
of sxcavatars for such underground wark as neking pilot cuts and the passage
of a somplete twmel secticn.

Hcaiing Bxnavatons

For wderwater extraction of sand and gravel, for cleaning reservoirs and
for gontrol of river beds end harbor wark, excavatars Ilcated on pextoona are
wsed, with single=ghovel types for heavy work and bucketohaln types for lighter
norke :

E

For stripping work on ooal and ore layers, for outting 814t and dralnage
trenches, and for hugs hydreulicwengineering constructlon it is pecessary to
beve spacial Areglines on traveling trusks with a sufficlontly high capscity
and the greatest pozsible radius of action. The variety of conditions under
which theme draglines will be utilised entails the necsssity of equipplirg
m with booas of differsnt lengths and reducing the buoket ecupecity sccardingly.
beca langth of these draglines will very within ths limite of 25 to 60 meters
the bucket capacity within 4 to 22 ou m.

EVE
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with atripping shovels with a diprer capscity of 15 ocun .
t 30 meters and handles of 19 to 20 meters longe In nases
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werking with shorter boome and bandles,
thowpdwim'm”mm“mtbhchtupaciw-mbeimaud.

mhinuous-Puckai. Tranchice. Excavatorn
Ihtbpmwpuricditmm”amtatwnmmmmnor _
tenching excavatars: {a) far narrow trenches end for cable ironches of 1.5 metera
maxiznm deptk, and (b) for vater conduits and shallow drainage systems of 3.5 mters
mm. ] : '
or excsvation of deep (sbout 6 meters) drainage tronches tha ME-IX sxoa-
vstor is used. mmmwmmbmka@emumuusdmm
aset the ssascnyl useful oapeolty of suoh an excavator. It is scunder to turn out

universal, fulieswing, ladder oxosvatcrs, which ere capable of waking trenches 6
can, utbmhmmh!wkatmm,bmdutramm

W‘o .

N ot arainage :iml -u:‘clu n.: op:;nts :lt”i:f ?ratiﬁ Jor
every of axing operation, necessery to arganivre | ..
the ou:g:cteanummhnhtmuwn for digging caials with elcpes of any
given profile. . ‘

The cable serapers, slackline scrapers, ani osble tower excavators, which
are used in quarTy §ork with wids, cu. surfaces, in shifting material in store~
houses, end in hydreulic-engimsering work are included in this categery.

Low-power osble towsr units, whem equipped with duo-drum winshes and standerd

-5 .

- RESTRICTED

RESTRICTED

|

Sanitized_Cdprpprovgd for Release 201 1/06/?9 :7CIA7RD8»0»—700809AOQ600290243-1 f - e



Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200243-1

R - RESTRKTED

buehts, may have cmplamentaty working strength., iIn the first plaee it is
nacessary. to orgarize yproduction - of duo-drum winehess with the following..

STAT

" oharasteristics: (s) pulling forces of 2.5, 5, 7.5, 10, 15, and 20 tons, and

{b) ocsble apesds of 1.5 and 3 meters per second.
Speclal attontion must be paid to the quality of machines. The promativit,y

and, consoquently, the cost of produotion, depend on the mchim‘s spesd, and
specilioc apoed and specific power.

Exsavator buskets should te of maximm oapacity; ths time of the oper~
ating oyele, aven on hard groumd, should be reduced to e minfmmm. .

The quality of an exosvator is determined acearding to the fores it'is
abls to develop in arder to make a slean out in the ground, including the force
for hodstingthe bucket and booms It 1s evident thot the necessary lucrease in

the weight of working equipment loads t¢ a decrease in tho useful foross. .
These so-called "faross of & buskat cycle® should not be leas than 2.5 toms far
an sxcavater with 0.25-eu n bucket capacity, 3.5 tons far O.5-ou m capacity,
6.5 toms far 1.0-cu m capacity, 10«12 tons for 2.0-cu m capacity, ard 15 tone
far 3=cn w eapacity.

The lighter the equipment, ths move pmduct.im the work of an excavatar
for @ given power of its power unit, New excavatars should be supplied with &
hydraunilc o preumatic cormtrol spstem.

The epsod in working operations must be increased in new exoavetors.
sttention should be peid to increasing the speeds of rotation, :
of 1ifting the dragline bucket, and of adjusting the bucket in loeding. The
incroase in speed will be of special importsnce far large.cwaglinec. m.
for {nstanas. for draglinen with a 60-meter boom the Lifting ghoald de
mwumz.suuuprmmmmmsu-munmamm
1.75 weters pesr second.

Reduction of the oyole time in excavatore produces a shap incregse 1a -
their profuctivity. The individual productivity of machines with tuckets of
srall ospacity chould b highe> thar that of heavier machines.

Part of a flsei of construstion excavatars should be provided with inter-:
::E equipment such as straight and seversible , Graglines, oclum~

hmbtl, & plane, uhcyp.r, A . BOFEpET, pih-drivurbm. crans equip~
went, irsets for lengthenirg the boces in crave work, resming blocks, and davices
fa uprooting stunps.

Mlmmmbcthmwmmmm-mmm
owmmmwm.ppmmwymmmm the prcdustivity of the

) Interchangeabls buokets should prwﬁ.de inorsased capseity for aark on light - -
ground, : e

The shape of the bucket should be changed. ~The new exocevators chould
tuckets of outlihe, the long nide of 15 the ontting edgo.
Suchk a shape s great peckirg space in the tucket and shartens the cutting
tize, The bucket of the dragline should slso Yo o
buoket should be increemsed at the expense of decreased length. )
shups will increase the packing cepecity and will skarten the sspembly time.
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branch of
excevator construction, althongh & comparatively young
wm:wx, is quickly gpﬂnz"ing speed to ssoure the prulue:!.ion :tcrk
mhimmuu?‘inthmeuﬂondthemoﬂhbwimemn on N

The tesk set by ths Stelin Five-Year Plan for an increase in the pro-
dustion of exavators will be acsomplisbed. -
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